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1
LINEAR TRAVEL ADJUSTMENT ASSEMBLY

The following description relates to an adjustment assem-
bly, and 1n particular, an adjustment assembly that 1s actuated
by a linearly travelling lever.

BACKGROUND OF THE INVENTION

Conventional adjustment assemblies, for example, adjust-
ment assemblies which allow for adjustment of a steering
column 1n a vehicle, include a lever that 1s rotatable between
two positions to lock and unlock the adjustment assembly.
For example, with a lever 1n a first position, the adjustment
assembly may lock a steering column 1n a desired position,
thereby fixing the steering column against adjustment. The
lever may be rotated to a second position, thereby unlocking
the adjustment assembly and allowing the steering column to
be adjusted.

However, the rotational travel path of these levers may
occupy a large area. Accordingly, surrounding components,
for example, iterior vehicle panels, must be designed to
provide a sullicient clearance to accommodate the rotational
travel path of the lever. In some cases the surrounding com-
ponents need to be redesigned or modified to provide sutili-
cient clearance. Further, the rotational travel path may incon-
venience a user of the adjustment assembly, as the travel path
may interfere with a space occupied by the user.

Smaller levers may be used. However, reducing the size of
lever also reduces the mechanical advantage provided by the
lever. Thus, a smaller rotational lever may be more ditficult to
actuate since the smaller lever requires a larger force to actu-
ate.

Accordingly, it 1s desirable to provide an actuating lever
with a smaller travel path that still provides a mechanical
advantage to reduce the force required to actuate the lever.

SUMMARY OF THE INVENTION

In one aspect, there 1s provided an adjustment assembly for
allowing or preventing adjustment of a component, the
adjustment assembly 1including a compression bracket con-
figured to at least partially surround the component, a rake
bracket configured to at least partially surround the compres-
s1ion bracket and an actuating lever slidingly coupled to the
compression bracket and slidable along a linear travel path.
The adjustment assembly further includes a linkage assembly
connected to the compression bracket and coupled to one end
of the actuating lever and a clamping mechanism coupled to
the linkage assembly and configured to apply a clamping
force to the component to prevent adjustment of the compo-
nent upon movement of the actuating lever from a first posi-
tion to a second position, and release a clamping force from
the component to allow for adjustment of the component
upon movement of the actuating lever from the second posi-
tion to the first position.

In another aspect, there 1s provided an adjustable steering,
column assembly including a steering column, a compression
bracket configured to at least partially surround the steering
column and a rake bracket configured to at least partially
surround the compression bracket and including a rake
adjustment slot. The adjustable steering column further
includes an actuating lever slidingly coupled to the compres-
s1on bracket and slidable along a linear travel path, a linkage
assembly connected to the compression bracket and coupled
to one end of the actuating lever and a clamping assembly
coupled to the linkage assembly and configured to release a
clamping force from the steering column to allow adjustment
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2

of the steering column upon movement of the actuating lever
from a first position to a second position, and apply a clamp-
ing force to the steering column to prevent adjustment of the
steering column upon movement of the actuating lever from
the second position to the first position.

These and other advantages and features will become more

apparent Irom the following description taken 1n conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which is regarded as the invention 1s
particularly pointed out and distinctly claimed 1n the claims at
the conclusion of the specification. The foregoing and other
features, and advantages of the ivention are apparent from
the following detailed description taken 1n conjunction with
the accompanying drawings in which:

FIG. 1 1s a conventional adjustment assembly in a steering
column using a rotational lever;

FIG. 2 1s a side view of an adjustment assembly according,
to an exemplary embodiment of the invention;

FIG. 3 1s a perspective view of an adjustment assembly
with an actuating lever 1n a first position according to one
exemplary embodiment of the invention;

FIG. 4 1s a perspective view of an adjustment assembly
with an actuating lever in a second position according to
another exemplary embodiment of the invention; and

FIG. 5 illustrates one embodiment of a clamping mecha-
nism according to yet another exemplary embodiment of the
invention.

DETAILED DESCRIPTION

Referring now to the Figures, where the invention will be
described with reference to specific embodiments, without
limiting same, FIG. 1 1llustrates a conventional adjustment
assembly 1 used with a steering column 2. The adjustment
assembly 1s actuated by rotating a lever 3 from a first position
to a second position.

FIG. 2 1llustrates an exemplary embodiment of an adjust-
ment assembly 10 described herein. The adjustment assembly
10 locks and unlocks a component, such that the component
may be adjusted when the adjustment assembly 1s in the
unlocked state, and the component 1s fixed against adjustment
when the adjustment assembly 1s 1 a locked state. In the
non-limiting exemplary embodiment shown i FIG. 2, the
component which the adjustment assembly locks and unlocks
1s a steering column 11. For the purposes of example only, the
adjustment assembly 10 will be described herein with refer-
ence to a steering column 11. However, 1t 1s understood that
the adjustment assembly may be used or constructed with
other components, such as an adjustable seat.

The exemplary embodiment of the adjustment assembly 10
shown 1n FIGS. 2-4 includes a rake bracket 20, a compression
bracket 30, a push-pull actuating lever 40, a linkage assembly
50 and a clamping assembly 60.

The rake bracket 20 1s fastened to a surrounding support
structure, for example, a vehicle 1n which the steering column
11 1s mounted. The rake bracket includes a rake adjustment
slot 21. The rake adjustment slot 21 allows for movement of
the steering column 11 in a rake or tilt direction when the
adjustment assembly 10 1s unlocked.

The compression bracket 30 surrounds a portion of the
steering column 11. The compression bracket 30 applies or
releases a clamping force from the clamping assembly 60 to
the steering column 11. In the exemplary embodiment illus-
trated 1n FIG. 3, the compression bracket 30 includes a rail 31
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connected thereto. The compression bracket also includes a
mounting pin 32 extending outwardly therefrom. The rail 31
may be formed integrally with the compression bracket 30 or
may be formed separately from the compression bracket 30
and attached thereto with suitable fasteners, for example,
screws, bolts, adhesives or a combination thereotf.

With reference to FIG. 4, the rail 31 extends 1n a direction
generally parallel with an axis ‘A’ of the steering column 11.
The rail 31 includes a longitudinally extending groove 31a
extending along respective lateral sides. However, this rail
configuration i1s only one non-limiting example of suitable
rail configurations. For example, the rail may include a lon-
gitudinal tongue or projection extending along its lateral
sides. Alternatively, at least one tongue or groove may be
formed along a bottom surface of the rail 31. Further, the rail
may include bearing elements, such as rollers or balls. Further
still, the rail 31 may extend 1n directions other than generally
parallel to the axis ‘A’.

The push-pull actuating lever 40 1s slidable along a linear
travel path 1n a direction ‘D1’ or ‘D2’ as shown in FIG. 2. In
an exemplary embodiment, the actuating lever 40 includes a
first end 41 to which a user may selectively apply a force F1,
and a second end 42 positioned opposite of the first end 41.
The actuating lever further includes a connecting pin 44 pro-
jecting outwardly therefrom.

The actuating lever 40 1s slidably attached to the rail 31 of
the compression bracket 30. In the exemplary embodiments
shown 1n FIGS. 2-4, the second end 42 of the actuating lever
40 has a generally ‘U’ shaped cross-section. The rail 31 1s
received within the U shaped cross section. Opposite legs 43
of the U shaped cross-section each include a longitudinally
extending tongue or projection 43a. In the illustrated embodi-
ment, the tongue 43a of the opposite legs of the U-shaped
second end 42 are recerved 1n respective grooves 31a of the
rail 31, thereby slidingly attaching the actuating lever 40 to
the rail 31 of the compression bracket 30.

It 1s understood that the example of the slidable connection
between the actuating lever 40 and the rail 31 described above
1s only one example of a suitable sliding connection. In
another embodiment, for example, one of the rail 31 or actu-
ating lever 40 may include a projecting dovetail portion
extending along a surface thereot, and the other of the rail 31
and actuating lever 40 may include a dovetail shaped groove
configured to accept the dovetail projection, to thereby slid-
ably attach the actuating lever 40 to the rail 31. The projection
and groove may be of any suitable cross-sectional shape, and
1s not limited to the shapes shown 1n the figures or discussed
above. Other suitable connections which allow the actuating
lever 40 to slide linearly relative to the rail 31 and compres-
sion bracket, while generally fixing the actuating lever 40
against movement in other directions may be employed as
well.

The linkage assembly 50 connects the actuating lever 40 to
the clamping assembly 60. In the exemplary embodiment
shown 1n FIGS. 2-4, the linkage assembly 50 includes a first
arm 51 and second arm 55.

The first arm 51 1s connected to the compression bracket
30. In the non-limiting exemplary embodiment shown 1in
FIGS. 3-4, the first arm 51 includes a mounting opening 51a
configured to recerve the mounting pin 32 of the compression
bracket 30 and be fastened thereto. This connection between
the mounting opening 51q and the mounting pin 32 rotatably
mounts the first arm 51 on the compression bracket 30. In this
embodiment, the first arm 1s configured and positioned to
rotate about a first axis ‘B’ defined by the mounting pin 32,
and 1n a plane that 1s generally parallel to a plane 1n which the
actuating lever 40 slides. However, the first arm 1s not limited
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to rotating only 1n a plane that 1s generally parallel to plane in
which the actuating lever 40 slides.

A first end 52 of the first arm 51 1s connected to the
actuating lever 40. In the non-limiting exemplary embodi-
ment 1llustrated in FIGS. 3-4, the first end 52 includes a first
slot 52a. The first slot 52a 1s configured to recerve the con-
necting pin 44 of the actuating lever and 1s shaped to allow the
connecting pin 44 to slide therein along the length of the first
arm 51 as the connecting pin 44 moves relative to the mount-
ing pin 32. During sliding movement of the actuating lever 40,
the connecting pin 44 applies a force on sidewalls of the first
slot 52a. Accordingly, a force applied by a user to the actuat-
ing lever 40 may be transierred to the first arm 51, by way of
the connecting pin 44 1n the first slot 52a, and cause the first
arm 31 to rotate about the mounting pin 32 of the compression
bracket 30.

The first arm 51 also includes a second end 53 disposed
opposite from the first end 52. The second end 53 includes a
second slot 53a and 1s connected to the second arm 55. In the
illustrated embodiment, a connection between the first and
second arms 31, 55 1s formed at least partially by the second
slot 533a. The connection between the first and second arms
51, 55 1s discussed further below.

With reference to the exemplary embodiment shown 1n
FIGS. 2-4, the second arm 55 1s positioned between the first
arm 31 and the clamping assembly 60. The second arm 55
includes a linkage connection end 56 and a clamping connec-
tion end 57. In an exemplary embodiment, a ball-shaped
projection 56a 1s positioned at the linkage connection end 56.
The ball-shaped projection 564 1s configured to be recerved
by the second slot 53a of the first arm 51, thereby forming the
connection between the first arm 51 and second arm 55. The
ball-shaped projection may 56a may slide within the second
slot53a of the first arm 51 1n a direction along the length of the
first arm, and abut against sidewalls of the second slot 5334 1n
another direction. It 1s understood that the ball-shaped pro-
jection 36a may be of other suitable shapes.

The clamping connection end 57 of the second arm 55 1s
rotatably mounted relative to the rake bracket 20 and 1s con-
nected to the clamping assembly 60. In an exemplary embodi-
ment, with reference to FIGS. 2-4, the second arm 55 includes
an opening 58 configured to at least partially receive a shaftt
59, thereby rotatably mounting the second arm 535 relative to
the compression bracket 30 and rake bracket 20. The shait 59
extends at least partially though the rake bracket 20 and
compression bracket 30 and defines a second, or rotation, axis
‘R’.

The clamping connection end 57 of the second arm 55 1s
connected to the clamping assembly 60. In one embodiment,
a portion of the clamping assembly 1s overmolded to an
interior surface of the clamping connection end 57 of the
second arm 55. Rotation of the second arm 35 1n one direction
causes rotation of the clamping assembly and thereby moves
the clamping assembly between a locked and unlocked posi-
tion.

In an exemplary embodiment as shown in FIG. 5, the
clamping assembly 60 may be a cam assembly. In this
embodiment, with further reference to FIG. 2, a first cam
portion 61 1s connected to the second arm 55 and rotates
therewith. The first cam portion 61 includes an opening
through which shait 39 extends. A second cam portion 62 1s
positioned adjacent to the first cam portion 61 and also
includes an opening through which the shatt 39 extends. The
second cam portion 62 1s movable along the axis ‘R’ of the
shaft 59.

One of the first cam portion 61 and second portion 62 may
include at least one projection, and the other of the first and
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second cam portions may include a recess configured to
receive the projection. In the non-limiting embodiment
shown 1n FIG. 5, the projection 1s a pin 63, and the recess 64
1s formed 1n the first cam portion 61. During rotation of the
first cam portion 61 1n a direction which locks the adjustment
assembly, the pin 63 moves 1n the recess 64 to apply a force on
the second cam portion 62. The force applied to the second
cam portion 62 moves the second cam portion 62 along the
axis ‘R’ toward the rake bracket 20 and compression bracket
30. As the first cam portion 61 rotates in a direction to lock the
adjustment assembly, the second cam portion 62 applies a
clamping force to the rake bracket 20, compression bracket
30 and steering column 11 to lock the steering column or
other component against adjustment.

When the first cam portion 61 1s rotated i1n an opposite
direction to unlock the adjustment assembly 10, the pin 63
moves 1n the recess 64 such that the second cam portion 62 1s
moved along axis ‘R’ away from the rake bracket 20 and
compression bracket 30, 1.e., closer to the first cam portion 61,
to release the clamping force applied to the rake bracket 20,
compression bracket 30 and steering column 11.

As described above 1n one embodiment, as shown 1n FIG.
5, the projection may be a pin 63 having one end positioned 1n
a {ixing recess of the second cam portion 62. The recess 64,
described above, 1s formed 1n the first cam portion 61. The
recess 64 1s shaped and configured to recerve another end of
the pin 63 and allow the pin 63 to slide therein, such that the
pin 63 1s moveable between a position that 1s generally par-
allel with the axis ‘R’ when the adjustment assembly 1s 1n the
locked position and a position that 1s not generally parallel
with the axis ‘R’ when the adjustment assembly 1s 1n the
unlocked position.

It 1s understood that the clamping assembly described
above 1s only one example of a suitable clamping assembly.
Other suitable assemblies may include a cam assembly simi-
lar to that described above, but with multiple pins. Another
suitable cam assembly includes an assembly 1n which a first
cam rotates about an axis and interfaces with a second cam.
Due to the interface between the cams, rotation of the first
cam causes the second cam to move linearly along an axis
either toward or away from the first cam.

In a general exemplary operation, a user selectively applies
a force ‘F’ to the push-pull actuating lever 40. The actuating
lever 1s moveable along a linear travel path between a first
position where the adjustment assembly 10 1s locked and a
second position where the adjustment assembly 10 1s
unlocked. When a force 1s applied to the actuating lever 40 to
move the actuating lever from the first position to the second
position, the actuating lever 40 slides along a linear travel
path.

A portion of the actuating lever 40 1s connected to the
linkage assembly 50 such that movement of the actuating
lever 40 causes movement of the linkage assembly 50. Move-
ment of the linkage assembly causes rotation of the clamping,
assembly 60. Rotation of the clamping assembly 60, when the
actuating lever 40 1s moved from the {first position to the
second position, causes the clamping assembly 60 to release
a clamping force applied to the rake bracket 20, compression
bracket 30 and steering column 11.

Conversely, when the actuating lever 40 1s moved from the
second position to the first position, the linkage assembly 50
causes the clamping assembly to rotate 1n an opposite direc-
tion and apply a clamping force to the rake bracket 20, com-
pression bracket 30 and steering column 11.

In an exemplary embodiment, with reference to F1IGS. 2-4,
with the adjustment assembly 1n a locked condition, a user
selectively applies a force ‘F’ 1n the direction D1 to move the
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push-pull actuating lever 40 along a linear travel path 1n an
outward direction, 1.e., towards the rear of a vehicle.

The linkage assembly 50 includes first linkage arm 51 and
second linkage arm 55. The connecting pin 44 of the actuating
lever 40 projects into the first slot 52q at the first end 52 of the
first linkage arm 52. The connecting pin 44 exerts a force
against sidewalls of the first slot 52a to thereby rotate the first
arm 52 about the mounting pin 32 extending from the com-
pression bracket 30 and recerved in the mounting hole 51a.
The first slot 52a 1s elongated along the length of the first arm
51 to allow for movement of the connecting pin 44 therein to
accommodate a change 1n distance between the connecting
pin 44 and the mounting pin 32 as the connecting pin 44 slides
along the linear travel path relatively thereto.

A second end 53 of the first linkage arm 51 includes the
second slot 53a. The second slot 1s elongated along the length
of the first arm 51 and 1s configured to recerve the ball-shaped
projection 56a disposed on the linkage connection end 56 of
the second arm 55. The second slot 53a of the first arm 51 1s
clongated to allow for movement of the ball-shaped projec-
tion 56a along the length of the first arm 51 to accommodate
a change 1n distance between the ball-shaped projection 56a
and the mounting pin 32 as the ball-shaped projection 56a
moves relative to the mounting pin 32.

The clamping connection end 57 of the second arm 55 1s
rotatably mounted relative to the rake bracket 20, and
includes an opening 38 configured to at least partially recerve
the shaft 59. The shaft 59 defines the rotation axis ‘R’ about
which the second arm 55 rotates. Due to rotation of the second
arm 55 about axis ‘R’, the linkage connection end 56 of the
second arm 55 travels 1 a generally arcuate path. Accord-
ingly, the ball-shaped projection 56a may move in a direction
into and out of the second slot 33a while travelling along the
arcuate path, without completely exiting second slot 53a.

Rotation of the first arm 51 causes rotation of the second
arm 55, due to contact between sidewalls of the second slot
53a and the ball-shaped projection 56a. That 1s, when the first
arm 51 1s caused to rotate by application of force ‘F’ to the
actuating lever 40, the sidewalls of the second slot 53a push
against the ball-shaped projection 56a to cause the second
arm 35 to rotate. In an exemplary embodiment, the second
arm 55 rotates 1n a substantially planar path that 1s generally
perpendicular to the plane in which the first arm 51 rotates.
However, the first and second arm are not limited to rotating
in generally planar paths or generally planar paths that are
generally perpendicular to one another.

Rotation of the second arm 33 1n one direction operates the
clamping assembly to release the clamping force applied to
the rake bracket 20, compression bracket 30 and steering
column 11, thereby placing the adjustment assembly 10 1n an
unlocked state.

With the adjustment assembly 10 1n the unlocked position,
the user may adjust the steering column 11 1n a rake or tilt
direction and 1n a longitudinal or telescoping direction. To
adjust the steering column 11 in a rake direction, the user
applies a vertical force to the steering column 11. The steering
column 11 1s then moved 1n the rake direction relative to the
rake bracket. Motion 1n the rake or tilt direction 1s accommo-
dated, at least 1n part, by the rake adjustment slot 21 on the
rake bracket 20. During adjustment 1n the rake direction, the
shaft 39 moves along the rake adjustment slot 21. To adjust
the steering column 11 1n a longitudinal or telescoping direc-
tion, the user applies a longitudinal force to the steering
column 11.

Once the user has adjusted the component, illustrated as a
steering column 11 1n the exemplary embodiment, to a
desired position, the user may lock the adjustment assembly
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10 to fix the steering column 11 in the desired position. In the
exemplary embodiment, the user may lock the adjustment
assembly 10 by selectively applying a force ‘F’ in the direc-
tion D2 to the push-pull actuating lever 40, to move the
actuating lever 40 inward, 1.¢., toward the front of the vehicle,
along the linear travel path.

The inward movement of the of the actuating lever 40 from
the second position to the first position causes the first arm 51
of the linkage assembly 50 to rotate by way of the connecting
pin 44 positioned 1n, and applying a force to the sidewalls of
first slot 52a of the first arm 51. During inward movement of
the actuating lever 40, the first arm 31 rotates in a direction
opposite to 1ts direction of rotation during outward movement
of the actuating lever 40.

Rotation of the first arm 51 causes the second arm 55 of the
linkage assembly 50 to rotate by way of the sidewalls of the
second slot 53a of the first arm 51 acting against the ball-
shaped projection 56a of the second arm 35. Inward move-
ment of the actuating lever 40 causes the second arm 55 to
rotate 1n a direction opposite to 1ts direction of rotation during
outward movement of the actuating lever 40.

The rotation of the second arm 535 operates the clamping
assembly 60 to apply a clamping force to the rake bracket 20,
compression bracket 30 and steering column 11.

The direction of rotation or movement of the various ele-
ments, for example the clamping assembly 60, the first arm 51
and second arm 55 of the linkage assembly 50, and the actu-
ating lever 40 1s described above the purposes of example
only. The direction of rotation or movement of the various
clements may be reversed from the directions described
above during locking and unlocking of the adjustment assem-
bly 10. Similarly, the relative position of the components of
the clamping assembly 60 may be adjusted to provide a
clamping/unclamping function upon movement of other
components in directions opposite to the described above.
Accordingly, the first position of the actuating lever 40
described above may correspond to a position where the
adjustment assembly 10 1s 1n an unlocked condition and the
second position may correspond to a position where the
adjustment assembly 10 1s 1n a locked position.

The exemplary embodiment and other examples described
above provide an adjustment assembly that 1s actuated by a
lever having a linear travel path. By using a lever having a
linear travel path, the area of a travel path may be reduced
when compared to a rotational lever.

Further, the exemplary embodiments above may provide a
mechanical advantage, such that less force need be applied by
a user to the actuating lever 40 1n order to move the actuating
lever 40 between the first and second positions. In an exem-
plary embodiment, a mechanical advantage may be recog-
nized through the first arm 51 of the linkage and the mounting,
pin 32. The first arm 31 acts as a lever applying a force to the
second arm 55 when a force 1s applied to the first end 52 of the
first arm 51 via the actuating lever 40. The mechanical advan-
tage provided may be increased or decreased based on the
position of the mounting pin 32 along the along the length of
the first arm 51. For example, 1f the mounting pin 32 were
connected to the mounting hole 51a at a position along the
length of the first arm 51 closer to the second slot 53a, the
mechanical advantage may be increased. In contrast, the
mechanical advantage may be decreased 11 the mounting pin
32 and mounting hole 51qa are positioned along the length of
the first arm 51 closer to the first slot 52a.

While the invention has been described 1n detail 1n connec-
tion with only a limited number of embodiments, it should be
readily understood that the invention 1s not limited to such
disclosed embodiments. Rather, the invention can be modi-
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fied to incorporate any number of variations, alterations, sub-
stitutions or equivalent arrangements not heretofore
described, but which are commensurate with the spirit and
scope of the mvention. Additionally, while various embodi-
ments of the invention have been described, 1t 1s to be under-
stood that aspects of the invention may include only some of
the described embodiments. Accordingly, the invention 1s not
to be seen as limited by the foregoing description.

Having thus described the invention, 1t 1s claimed:

1. An adjustment assembly for allowing or preventing
adjustment of a component, the adjustment assembly com-
prising;:

a compression bracket configured to at least partially sur-

round the component;

a rail connected to the compression bracket so as to extend
along the component;

a rake bracket configured to at least partially surround the
compression bracket;

an actuating lever slidingly coupled to the rail and slidable
along a linear travel path defined by the rail, the actuat-
ing lever configured to conform to the rail such relative
movement between the actuating lever and the rail 1s
prevented in directions transverse to the linear travel
path;

a linkage assembly connected to the compression bracket
and coupled to one end of the actuating lever;

a clamping assembly coupled to the linkage assembly and
configured to release a clamping force from the compo-
nent upon movement of the actuating lever from a first
position to a second position, and apply a clamping force
to the component upon movement of the actuating lever
from the second position to the first position.

2. The adjustment assembly of claim 1, wherein the linkage

assembly comprises:

a first arm having a first end and second end; and

a second arm having a linkage connection end and clamp-
ing connection end.

3. The adjustment assembly of claim 2, wherein the linkage
assembly 1s coupled to the actuating lever at the first end of the
first arm, and the first arm 1s connected to the compression
bracket between the first end and second end of the first arm;
and

the linkage connection end of the second arm coupled to
the second end of the first arm and the clamping connec-
tion end of the second arm coupled to the clamping
mechanism.

4. The adjustment assembly of claim 3, wherein the first
arm includes a first slot disposed proximate to the first end, a
second slot disposed proximate to the second end, and a
mounting hole positioned between the first slot and second
slot.

5. The adjustment assembly of claim 4, wherein the actu-
ating lever further comprises a connecting pin extending out-
wardly therefrom, the first slot of the first end of the first arm
configured to receive the connecting pin and couple the actu-
ating lever to the first arm of the linkage assembly.

6. The adjustment assembly of claim 4, wherein the com-
pression bracket further comprises a mounting pin extending
outwardly therefrom, the mounting pin received by the
mounting hole of the first arm and rotatably mounting the first
arm o1 the linkage assembly to the compression bracket.

7. The adjustment assembly of claim 4, wherein the second
arm ol linkage assembly further comprises a projection
formed at the linkage connection end, the projection recerved
by the second slot of the second end of the first arm and
coupling the second arm to the first arm.
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8. The adjustment assembly of claim 3, wherein the clamp-
ing connection end of the second arm comprises an opening
formed therein configured to receive a shait defining an axis
about which the second arm rotates.

9. The adjustment assembly of claim 8, wherein the rake
bracket includes a rake adjustment slot, and the shaift 1s con-
figured to slide 1n the rake adjustment slot during adjustment
of the component in a rake direction.

10. The adjustment assembly of claim 2, wherein the first
arm of the linkage assembly 1s coupled to the actuating lever
at the first end, rotatably connected to the compression
bracket and rotates about a first axis, and coupled to the
second arm of the linkage assembly at the second end; and

the second arm 1s coupled to the clamping assembly at the
clamping assembly end, and includes an opening which
receives a shait defining a second axis, the second arm
rotating about the second axis such that movement of the
push-pull actuating lever between the first position and
second position rotates the first arm about the first axis,
rotation of the first arm causes rotation of the second arm
about the second axis, and rotation of the second arm
causes the clamping assembly to release or apply a
clamping force to the component.

11. The adjustment assembly of claim 10, wherein the first
axi1s 1s not parallel to the second axis.

12. The adjustment assembly of claim 1, wherein the actu-
ating lever 1s a push-pull actuating lever.

13. An adjustable steering column assembly comprising:

a steering column; a compression bracket configured to at
least partially surround the steering column;

a rail connected to the compression bracket so as to extend
along the steering column;

a rake bracket configured to at least partially surround the
compression bracket;

an actuating lever slidingly coupled to the rail and slidable
along a linear travel path defined by the rail, the actuat-
ing lever configured to conform to the rail such relative
movement between the actuating lever and the rail 1s
prevented in directions transverse to the linear travel
path;

a linkage assembly connected to the compression bracket
and coupled to one end of the actuating lever; a clamping
assembly coupled to the linkage assembly and config-
ured to release a clamping force from the steering col-
umn upon movement of the actuating lever from a first
position to a second position, and apply a clamping force
to the steering column upon movement of the actuating
lever from the second position to the first position.

14. The adjustment assembly of claim 13, wherein the

linkage assembly comprises:

a first arm having a first end and second end; and a second
arm having a linkage connection end and clamping con-
nection end.
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15. The adjustment assembly of claim 14, wherein the
linkage assembly 1s coupled to the actuating lever at the first
end of the first arm, and the first arm 1s connected to the
compression bracket between the first end and second end of
the first arm; and

the linkage connection end of the second arm coupled to

the second end of thefirst arm and the clamping connec-
tion end of the second arm coupled to theclamping
mechanism.

16. The adjustment assembly of claim 135, wherein the first
arm 1ncludes a first slot disposed proximate to the first end, a
second slot disposed proximate to the second end, and a
mounting hole positioned between the first slot and second
slot.

17. The adjustment assembly of claam 16, wherein the
actuating lever further comprises a connecting pin extending
outwardly therefrom, the first slot of the first end of the first
arm configured to receive the connecting pin and couple the
actuating lever to the first arm of the linkage assembly.

18. The adjustment assembly of claam 16, wherein the
compression bracket further comprises a mounting pin
extending outwardly therefrom, the mounting pin received by
the mounting hole of the first arm and rotatably mounting the
first arm of the linkage assembly to the compression bracket.

19. The adjustment assembly of claam 16, wherein the
second arm of linkage assembly further comprises a projec-
tion formed at the linkage connection end, the projection
received by the second slot of the second end of the first
armand coupling second arm to the first arm.

20. The adjustment assembly of claim 15, wherein the
clamping connection end of the second arm comprises an
opening formed therein configured to recerve a shaft defining
an axis about which the second arm rotates.

21. The adjustment assembly of claim 20, wherein the shaft
1s configured to slide in the rake adjustment slot during adjust-
ment of the steering column 1n a rake direction.

22. The adjustment assembly of claim 14, wherein the first
arm of the linkage assembly 1s coupled to the actuating lever
at the first end, rotatably connected to the compression
bracket and a rotates about a first axis, and coupled to the
second arm of the linkage assembly at the second end; and the
second arm 1s coupled to the clamping assembly at the clamp-
ing connection end, and includes an opening which receives a
shaft defiming a second axis, the second arm rotating about the
second axis such that movement of the actuating lever
between the first position and second position rotates the first
arm about the first axis, rotation of the first arm causes rota-
tion of the second arm about the second axis, and rotation of
the second arm causes the clamping assembly to release or
apply a clamping force to the component.

23. The adjustment assembly of claim 22, wherein the first
axi1s 1s not parallel to the second axis.
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